[Embryonic stem cells and skin: from cellular model to therapeutic potential].
Embryonic stem (ES) cells are pluripotent cells able to differentiate into many cell types in vitro, thus providing a potential unlimited supply of cells for cognitive in vitro studies and cell-based therapy. We recently reported their efficient ability to recapitulate ectodermal and epidermal fates and form, in culture, a multilayered epidermis coupled with an underlying dermal compartment, similar to native skin. Thus, ES cells have the potential to recapitulate the reciprocal instructive ectodermal-mesodermal commitments, characteristic of embryonic skin formation. We clarified the function of BMP-4 in the binary neuroectodermal choice by stimulating sox-1+ neural precursors to undergo specific apoptosis while inducing epidermal differentiation. We further demonstrated that p63 stimulates ectodermal cell proliferation and is necessary for epidermal commitment. We provided further evidence that this unique cellular model provides a powerful tool to identify the molecular mechanisms controlling normal skin development and to investigate human ectodermal dysplasia congenital pathologies linked to p63 (in p63-ectodermal dysplasia human congenital pathologies). Epidermal stem cell activity has been used for years to repair skin injuries, but ex vivo keratinocyte amplification has limitations and grafted skin homeostasis is not totally satisfactory. Human ES cells raise hopes that the understanding of developmental steps leading to the generation of epidermal stem cells will once be translated into therapeutic benefit. We recently demonstrated that human embryonic stem cells can give rise to a stable somatic ectodermal cell population. Its finite population doubling, normal cell cycle kinetics and the absence of teratoma formation strongly suggest that, although derived from human embryonic stem cells, these ectodermal cells represent a clinically safe somatic cell population. They could thus be particularly useful as a source for committed, homogeneous, non-tumorigenic cell populations to be employed in clinical trials for epithelial stem cell loss.